Utilization of Compton scatter radiography has demonstrated its advantages by providing unique geometric solutions for image acquisition. It offers an imaging approach where the radiation source and the radiation detector/s are both located on the same side of the object or patient.
In images acquired with the SXI device, objects closer to the source and detectors produced a greater amount of backscattered photons that reached the detectors compared to objects at greater depths providing a sense of depth perception. In Fig. 1a the left front limb (yellow arrow) was closest to the imaging apparatus and therefore was brightest in the image while the vertebrae (orange arrow) were deeper within the body and did not show as bright. In comparison, the transmission image (Fig. 1b) showed an overlapping view of the right and left front limbs (yellow arrows) making it difficult to decipher between the two, and the vertebrae (orange arrow) showed similar contrast to the limbs. Difficulties encountered with overlapping structures were also displayed in a dorsal-ventral view of the thoracic spine, Fig. 2a . In this section of the body there are several organs located along the path of the primary x-ray source such as the GI tract, that have varying values of inherent contrast. Because the total attenuation coefficient is a result of the path traveled by the x-ray beam, the transmission image (Fig. 2b) showed a 2-D projection of all of the organs traversed. Alternatively, the backscatter image (Fig. 2a) exhibited a clearer view of the organs located closer to the surface of the body without the interference of all the deeper organs. In the backscatter image it is easier to identify each vertebral body, each rib and the joints connecting them. Images displaying the lateral view of the scapula, ribs and bronchus are shown in Fig. 3 . In Fig. 3a the bronchus produced a decreased scatter signal reaching the detectors, whereas in Fig. 3b the bronchus produced an increased signal at the detectors. Although the brightness of the bronchus is inverted in the backscatter image, a reasonable amount of contrast and spatial resolution was still achieved. The secondary and tertiary bronchi branches along with the bronchioles can be observed.
Scatter Image
Transmission Image Figure 3 . Scatter (a) and transmission (b) lateral chest images.
The industrial setting in which SXI is routinely deployed presents a vastly different challenge than does the typical medical imaging environment. Objects scanned often range in density from air voids to dense metals. In addition, radiation exposure to the objects is less of a concern compared to medical radiography. Therefore the scan time, x-ray tube current and x-ray tube voltage are not chosen based on dose but on the desired image quality. The system design for industrial purposes also has to accommodate large scanning areas exceeding many square meters, in comparison to the areas scanned in the medical field which are usually smaller than 40 x 40 cm. Due to these differences the current SXI design does not provide a system optimized for medical imaging. However, the SXI system does provide a test bed for investigating the potential of the backscattered imaging system's design applicability to medical imaging.
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